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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND ITS MANUFACTURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element of high reliability, having a 
protection part formed in the upper part of the 
electroluminescent element to allow film formation until 
a thickness for suppressing the dark spot grows 
perfectly and so dense as to prevent infiltration of 
moisture, oxygen, etc., from the outside and provide a 
manufacturing method of the device. 
SOLUTION: The protection part 9 of the organic 
electroluminescent element is provided over the element 
and embodied in a laminate structure consisting of two 
or more substances including silicon nitride oxide 8. This 
constitution allows the protection part with a large film 
thickness to be formed readily, without destroying the- 
element par with the stress and can completely preclude 
infiltration of moisture, oxygen, etc., from the outside. 
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CLAIMS 
[Claim(s)] 

[Claim l] Organic electroluminescent 
element which is the organic 
electroluminescent element which is 
equipped with the anode plate which 
pours in an electron hole at least on a 
transparent or translucent substrate, the 
luminous layer which has a luminescence 
field, and the cathode which pours in an 
electron, and has the protection section in 
the upper part further, and is the 
laminated-structure object with which 
the aforementioned protection section 
consists of two or more sorts of material, 
and is characterized by a silicon nitriding 
oxide being used by a part of 
aforementioned protection section [ at 
least]. 

[Claim 2] Organic electroluminescent 
element according to claim 1 
characterized by the aforementioned 
protection section being the 
laminated-structure object of a silicon 
nitriding oxide and a layer with internal 
stress smaller than it. 
[Claim 3] The claim 1, organic 
electroluminescent element given [ any 
1 ] in two which are characterized by the 
aforementioned protection section being 
the laminated -structure object of the 
organic substance and a silicon nitriding 
oxide. 

[Claim 4] Organic electroluminescent 
element according to claim 3 to which the 



aforementioned organic substance is 
characterized by being polymeric 
materials. 

[Claim 5] Organic electroluminescent 
element the claim 1 characterized by the 
size of the aforementioned protection 
section being larger than the area of an 
element light-emitting part, and the area 
of a silicon nitriding oxide being the 
largest in the protection section - given 
[ any 1 ] in four. 

[Claim 6] The manufacture method of 
organic electroluminescent element the 
claim 1 characterized by forming the 
aforementioned silicon nitriding oxide by 
the efficient consumer response plasma 
sputtering method or the efficient 
consumer response plasma CVD method - 
given [ any 1 ] in five. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
organic electroluminescent element used 
for the light emitting device used for the 
light source of various display or display, 
a back light, or an optical-communication 
device, and its manufacture method. 
[0002] 

[Description of the Prior Art] 
Electroluminescent element is a 
luminescence device using the 
electroluminescence of the solid-state 
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fluorescence nature matter, and inorganic 
electroluminescent element using an 
inorganic system material as an emitter 
was mainly put in practical use, and it is 
used for the back light of a liquid crystal 
display etc. until now. 
[0003] On the other hand, although 
examination various for many years also 
about the electroluminescent element 
using the organic material had been 
performed, luminous efficiency did not 
progress to full-fledged utilization 
research from a very bad thing. 
[0004] However, the organic 
electroluminescent element which will 
have the laminated structure of the 
functional discrete type which divided the 
organic material into two -layer [ of an 
electron hole transporting bed and a 
luminous layer ] by C.W.Tang and others 
of KODAKKU in 1987 was proposed, and 
it became clear that two or more 1000 
cd/m high luminescence brightness is 
obtained in spite of the low battery not 
more than 10V [refer to C.W.Tang and 
S.A.Vanslyke^Appl.Phys.Lett and 51 
(1987) 913 grade]. After this, **** 
attention of the organic 

electroluminescent element begins to be 
carried out, and research on the organic 
electroluminescent element which has 
the laminated structure of the same 
functional discrete type came to be done 
briskly, and by the time it was put in 
practical use partly now, it became. 
[0005] Here, the composition of the 



conventional general organic 

electroluminescent element is explained 
using drawing 3 . 

[0006] Drawing 3 is the important section 
cross section of the conventional organic 
electroluminescent element. 
[0007] For an anode plate and 3, as for an 
electron hole transporting bed and 5, in 
drawing 3 , an organic thin film layer and 
4 are [ 1 / a substrate and 2 / a luminous 
layer and 6 ] cathode. 
[0008] As shown in drawing 3 , organic 
electroluminescent element The anode 
plate 2 which consists of transparent 
conductive films, such as ITO formed of 
the sputtering method, the resistance 
heating vacuum deposition, etc. on 
transparent or translucent substrates, 
such as glass N and N' which were 
formed of the resistance heating vacuum 
deposition etc. the same on an anode 
plate 2 - diphenyl-N and N' - the - screw 
(3-methylphenyl) 1 and 1' - diphenyl -4 
and 4' --. with the electron hole 
transporting bed 4 which consists of a - 
diamine (it is hereafter called TPD for 
short) etc. 8-Hydroxyquinoline Aluminum 
formed of the resistance heating vacuum 
deposition etc. on the electron hole 
transporting bed 3 (it is hereafter called 
Alq3 for short.) etc. - from it has the 
becoming luminous layer 5 and the 
cathode 6 which consists of a metal 
membrane of the lOOnm - 300nm 
thickness formed of the resistance 
heating vacuum deposition etc. on the 
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luminous layer 5 

[0009] When direct current voltage or a 
direct current is impressed by making 
cathode 6 into a minus pole, making as a 
plus pole the anode plate 2 of the organic 
electroluminescent element which has 
the above-mentioned composition, an 
electron hole is poured into a luminous 
layer 5 through the electron hole 
transporting bed 4 from an anode plate 2, 
and an electron is poured into a luminous 
layer 5 from cathode 6. In a luminous 
layer 5, the reunion of an electron hole 
and an electron arises, and in case the 
exciton generated in connection with this 
shifts to a ground state from an excitation 
state, luminescence happens. 
[0010] Such organic electroluminescent 
element uses the charge of an alloy with 
activity high as cathode in many cases for 
the improvement in a property, and tends 
to produce the corrosion and oxidization 
by the reaction with moisture or oxygen 
in air. Degradation of such cathode grows 
up remarkably the non-light-emitting 
part called dark spot (D. S.) which exists 
in a luminous layer, and causes property 
degradation with time in organic 
electroluminescent element. 
[0011] Moreover, also about the organic 
material used for organic thin film layers, 
such as not only cathode but a luminous 
layer, and an electron hole transporting 
bed, since change of structure is generally 
produced by the reaction with moisture or 
oxygen, it becomes the cause which 



causes growth of a dark spot similarly. 
[0012] Even if 

inventioninthisapplication persons 
were the moisture of a ultralow volume 
which exists in the vacuum of about 10 to 
4 Torrs as a result of considering growth 
of a dark spot from various viewpoints, 
they discovered promoting growth of a 
dark spot. Therefore, in order to prevent 
the reaction of material, and the moisture 
and oxygen which are used for cathode or 
an organic thin film layer in order to 
suppress growth of a dark spot 
completely and to raise the endurance 
and reliability of organic 

electroluminescent element, the organic 
whole electroluminescent element needs 
to be closed. 

[0013] Examination of the former many 
has been performed about closure of this 
organic electroluminescent element. For 
example, after forming the protective coat 
which consists of an insulating inorganic 
compound as indicated by JP,5*089959,A, 
there is the method of enclosing a drying 
agent in the airtight container which the 
publication sealed in the method, 
JP,6- 176867, A, and JP,9-148066,A which 
are shielded with electric insulation glass 
or an electric insulation airtight fluid etc. 
However, each of these methods is 
difficult to correspond for filmizing it not 
only spoils thin shapeization which is 
the feature of organic electroluminescent 
element, but expected that need will 
increase from now on. 
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[0014] Moreover, the way forming a 
protective coat and covering organic 
electroluminescent element as a closing 
method corresponding to film-izing is 
proposed, for example, it forms Si3N4, a 
diamond Mr. carbon film, etc. in the 
outside surface of organic 
electroluminescent element by the 
efficient consumer response plasma CVD 
method in JP, 10-26 1487, A is indicated. 
[0015] The matter used as a nucleus 
existed in the core of a dark spot, and 
inventioninthis-application persons 
discovered that it was because moisture 
advances to the element section through 
this hof, as a result of repeating analysis 
also about the growth mechanism of a 
dark spot. However, in order for there to 
be this nucleus from a submicron, very 
small thing to the very big thing of 
dozens of micron unit and to prevent the 
invasion of the moisture to all these 
nuclei, the moisture permeability in (l) 
film simple substance being low as a 
protective coat and possible [ (2) 
thick-film formation ] ** become 
indispensable. However, the proposal of a 
protective coat which can be satisfied 
[ with an old method which was 
mentioned above ] of (l) and (2) was not 
made. 

[0016] Moreover, 
inventionin-this-application persons 
discovered that the field non-emitting 
light grew gradually from a luminescence 
side edge as the same phenomenon as 



dark spot growth. At the edge of organic 
electroluminescent element, the organic 
material is unreserved, and this 
originates in moisture advancing from 
there, and will become very big [ the 
influence ] in the case where a 
luminescence side is especially formed in 
the shape of [ high definition ] a dot. 
However, the method of suppressing the 
non-emitting light field growth from such 
a luminescence side edge was not 
proposed an old place. 
[0017] 

[Problem(s) to be Solved by the 
Invention] Thus, growth of the dark spot 
of organic electroluminescent element is 
suppressed completely, and neither the 
closing method corresponding to 
film-izing, thin- shape -izing, etc. nor the 
method of suppressing the non-emitting 
light field growth from a luminescence 
side edge further is established the place 
by present. 

[0018] this invention solves the 
above-mentioned technical problem, and 
it can form to the thickness which can 
suppress dark-spot growth completely in 
the upper part of organic 
electroluminescent element, and aims at 
offering the reliable organic 
electroluminescent element which has 
the protection section [ it is precise and ] 
which can prevent the invasion of the 
moisture from the outside, oxygen, etc., 
and its manufacture method. 
[0019] 
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[Means for Solving the Problem] The 
organic electroluminescent element of 
this invention uses the protection section 
arranged in the element upper part as 
the laminated -structure object which 
consists of two or more sorts of matter 
containing a silicon nitriding oxide. By 
this composition, the protection section of 
a thick film can be formed easily, without 
destroying the element section with 
stress, and it becomes possible to prevent 
the invasion of the moisture from the 
outside, oxygen, etc. completely. 
[0020] 

[Embodiments of the Invention] The 
anode plate which pours in an electron 
hole at least on a substrate transparent 
[ invention of this invention according to 
claim 1 ], or translucent, It is the organic 
electroluminescent element which is 
equipped with the luminous layer which 
has a luminescence field, and the cathode 
which pours in an electron, and has the 
protection section in the upper part 
further. It is the laminated-structure 
object with which the protection section 
consists of two or more sorts of matter, 
and is characterized by using a silicon 
nitriding oxide for a part of protection 
section [ at least ]. Since it becomes 
possible to prevent penetration of the 
moisture from the outside, oxygen, etc. 
completely by the thick-film -ized 
protection section, without destroying the 
element section, the reliable organic 
electroluminescent element which 



suppressed growth of a dark spot can be 
obtained. 

[0021] Since stress is small compared 
with Si02 or SiN, this silicon nitriding 
oxide can suppress the influence on a 
device low. Moreover, the moisture 
permeability Si02 is also excelled and it 
is the the best for closure of the organic 
electroluminescent element which needs 
high moisture resistance. 
[0022] However, although the stress of 
SiON is small, since it is very difficult, 
forming a thick film required for organic 
electroluminescent element alone needs 
to form the protection section in 
combination with other materials. 
[0023] In a claim 1, are characterized by 
the protection section being the 
laminated structure object of a silicon 
nitriding oxide and a layer with internal 
stress smaller than it, and low moisture 
permeation-ization of the protection 
section becomes with a silicon nitriding 
oxide, thick -film -ization is attained with 
the matter with internal stress small 
again, and invention of this invention 
according to claim 2 can obtain the 
reliable organic electroluminescent 
element which suppressed growth of a 
dark spot. 

[0024] In claims 1 and 2, invention of this 
invention according to claim 3 is 
characterized by the protection section 
being the laminated -structure object of 
the organic substance and a silicon 
nitriding oxide, and when 
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thick-film ization combines the easy 
organic substance and a silicon nitriding 
oxide, it can form the protective coat of a 
thick film comparatively easily and it can 
obtain the reliable organic 
electroluminescent element which 
suppressed growth of a dark spot. 
[0025] In a claim 3, the organic substance 
can presuppose that they are polymeric 
materials invention of this invention 
according to claim 4, it can form a thick 
film comparatively easily by the applying 
method etc., and can obtain the reliable 
organic electroluminescent element 
which suppressed growth of a dark spot. 
[0026] Invention of this invention 
according to claim 5 has the size of the 
protection section larger than the area of 
an element light- emitting part in claims 
1-4. By and the thing for which it is 
characterized by the area of a silicon 
nitriding oxide being the largest in the 
protection section, and an element 
light-emitting part and protection section 
formation material are completely 
covered with the silicon nitriding oxide of 
low moisture permeation The reliable 
organic electroluminescent element 
which could suppress penetration of the 
moisture from a protection section edge, 
and suppressed growth of the field 
non-emitting light can be obtained. 
[0027] In claims 15, invention of this 
invention according to claim 6 is 
characterized by forming a silicon 
nitriding oxide by the efficient consumer 



response plasma sputtering method or 
the efficient consumer response plasma 
CVD method, without destroying the 
element section, since it is possible to 
form a low permeable film at low 
temperature, is stabilized and can form 
the protection section. 
[0028] Glass transparent or translucent 
as a substrate of the above-mentioned 
organic electroluminescent element, PET 
(polyethylene terephthalate), a 
polycarbonate, an amorphous polyolefine, 
etc. can use. Furthermore, the thing and 
flexible substrate which have the 
flexibility which made such material the 
thin film are sufficient. In addition, in 
this invention, transparence or a 
translucent definition shows the 
transparency of the grade which does not 
bar a check by looking of luminescence by 
organic electroluminescent element. 
[0029] Moreover, as an anode plate, ITO, 
ATO (Sn02 which doped Sb), AZO (ZnO 
which doped aluminum), etc. are used. 
[0030] Moreover, which structure of the 
two layer structure of an electron hole 
transporting bed, a luminous layer or a 
luminous layer, and an electronic 
transporting bed and the three-tiered 
structure of an electron hole transporting 
bed, a luminous layer, and an electronic 
transporting bed is sufficient as an 
organic thin film layer besides the 
monolayer structure of only a luminous 
layer, however — the case of such a 
two-layer structure or a three-tiered 
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structure - an electron hole transporting 
bed and an anode plate ■■ or a laminating 
is carried out and it is formed so that 
cathode may touch an electronic 
transporting bed 

[0031] Moreover, what has a fluorescence 
property in a visible region, and consists 
of a good fluorescent substance of 
membrane formation nature as a 
luminous layer is desirable. Besides Alq3 
or a Bebenzo quinolinol (BeBq2), it is 2 
and 5-screw (5, 7-G 

t-pentyl-2-benzoxazolyl). - 1, 3, 

4- thiadiazole, A 4 and 4'-screw (5, 
7-BENCHIRU-2-benzoxazolyl) stilbene, 4 
and 4* screw [ - ] [5 and 7-G 
(2methyl-2butyl)-2-benzoxazolyl] 
stilbene, 2, 5-screw (5, 7-G 
t-BENCHIRU-2 benzoxazolyl) thio fin, 2, 

5- screw ([5-alpha and alpha-dimethyl 
benzyl]-2benzoxazolyl) thiophene, 2, 
5-screw [5 and 7-G 
(2methyl-2butyl)-2-benzoxazolyl]-3, 

4- diphenyl thiophene, 2, 5-screw 
(5 methyl-2 benzoxazolyl) thiophene, A 4 
and 4'-screw (2-benzo OKISAIZORIRU) 
biphenyl, 

5- methyl-2-[2-[4-(5-methyl-2-benzo 
OKISAIZORIRU) phenyl] vinyl] benzo 
OKISAIZORIRU, Benzo oxazole systems, 
such as 2-[2-(4-chlorophenyl) vinyl] [l 
and 2naphth d] oxazole, 2 2' 
- (p -phenylenedivinylene) - Benzothiazole 
systems, such as a screw benzothiazole, A 
2 [2-[4 (2-benzo imidazolyl) phenyl] vinyl] 
benzimidazole, Fluorescent brighteners, 



such as benzimidazole systems, such as 
2-[2-(4carboxyphenyl) vinyl] 
benzimidazole Tris (eight quinohnol) 
aluminum, screw (eight quinohnol) 
magnesium, Screw ([BENZO f] eight 
quinolinol) zinc, a screw 

(2 - methyl - 8 - quinolinola to) aluminum 
oxide, A tris (eight quinolinol) indium, 
tris (5-methyleight quinolinol) 
aluminum, An eight- quinolinol lithium, a 
tris (5-chloro-eight quinolinol) gallium, 
Metal chelate ized oxy-NOIDO 
compounds, such as 8hydroxyquinoline 
system metal complexes, such as screw 
(5-chloro-eight quinolinol) calcium and 
poly [zinc-screw (8*hydroxy-5-KINORI 
nonyl) methane], and dilithium 
EPINDORI dione 1, 4-screw (2-methyl 
styryl) benzene, 1, 4 (3 methyl styryl) 
benzene, 1, 4-screw (4-methyl styryl) 
benzene, JISUCHIRIRU benzene, 1, 
4-screw (2ethyl styryl) benzene, 1, 
4-screw (3-ethyl styryl) benzene, Styryl 
benzenoid compounds, such as a 1 and 

4- screw (2-methyl styryl) 
2-methylbenzene 2, 5-screw (4-methyl 
styryl) pyrazine, 2, 5-screw (4-ethyl 
styryl) pyrazine, 2 and 5-screw 
[2-(l-naphthyl) vinyl] pyrazine, 2, 

5- screw (4-methoxy styryl) pyrazine, 
JISUCHIRU pyrazine derivatives, such 
as 2 and 5-screw [2-(4-biphenyl) vinyl] 
pyrazine, 2, and 5-screw [2-(l-pyrenyl) 
vinyl] pyrazine A NAFUTARU imide 
derivative, a perylene derivative, an 
OKISA diazole derivative, an aldazine 
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derivative, a cyclopentadiene derivative, 
a styryl amine derivative, a coumarin 
system derivative, an aromatic 
JIMECHIRI DIN derivative, etc. are used. 
Furthermore, an anthracene, a salicyte, a 
pyrene, a coronene, etc. are used. 
[0032] As an electron hole transporting 
bed, hole mobility is high and are 
transparent, the good thing of membrane 
formation nature preferably moreover, 
besides TPD A porphin, 

tetraphenylporphine copper, a 

phthalocyanine, a copper phthalocyanine, 
Porphyrin compounds, such as titanium 
phthalocyanine oxide, and 1 and 1- screw 
{4 (G P-tolylamino) phenyl} cyclohexane, 
4, 4', a 4"trimethyl triphenylamine, N 
and N, N\ N'tetrakis 

(P tolyl)-P-phenylenediamine, 1-(N and 
N-G P-tolylamino) naphthalene, 4, a 4 
screw (dimethylamino) -2-2'-dimethyl 
triphenylmethane color, N, N, N', the 
N'-tetrapod phenyl -4, a 4'-diamino 
biphenyl, N, N'-diphenyl [ - 4 4'diamine, ] 
- N, N'-G m-tolyl -4, N, and N-diphenyl * 
N, the N'-screw (3 methylphenyl) 1, 1' 
Aromatic tertiary amines, such as a 
4'diamino biphenyl and N-phenyl 
carbazol Stilbene compounds, such as a 
4-G P-tolylamino stilbene and 4-(G 
P-tolylamino)-4'-[4-(G P-tolylamino) 
styryl] stilbene A triazole derivative, an 
OKISAJIZAZORU derivative, and an 
imidazole derivative, The poly aryl 
alkane derivative, a pyrazoline derivative, 
and a pyrazolone derivative, A 



phenylenediamine derivative, an 
annealing amine derivative, and an 
amino substitution chalcone derivative, 
an oxazole derivative, a styryl anthracene 
derivative, and full - me - non - a 
derivative - A hydrazone derivative, a 
silazane derivative, a polysilane system 
aniline system copolymer, macromolecule 
oligomer, a styryl amine compound, an 
aromatic JIMECHIRI DIN system 
compound, and organic materials, such as 
poly 3-methylthiophene, are used. 
Moreover, the electron hole transporting 
bed of the macromolecule dispersed 
system which distributed the organic 
material for low-molecular electron hole 
transporting beds is also used into 
macromolecules, such as a polycarbonate. 
[0033] Moreover, as an electronic 
transporting bed, OKISA diazole 
derivatives, such as 1 and 3-screw 
(4-tert buthylphenyl - 1, 3, 4-oxadiazolyD 
phenylene (OXD-7), an anthra 
quinodimethan derivative, a diphenyl 
quinone derivative, etc. are used. 
[0034] Moreover, as cathode, the low 
metal or low alloy of a work function is 
used, and aluminum alloys, such as Mg 
alloys, such as metals, such as aluminum, 
In, Mg, and Ti, and an Mg-Ag alloy, a 
Mg-In alloy, and an aluminum Li alloy, a 
aluminum-Sr alloy, an aluminum-Ba 
alloy, etc. are used. 

[0035] Hereafter, the form of operation of 
this invention is explained in detail. 
[0036] (Form 1 of operation) The organic 
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electroluminescent element in the form of 
1 operation of this invention is described. 
[0037] Drawing 1 is the important section 
cross section of the organic 
electroluminescent element in the form of 
1 operation of this invention. 
[0038] In drawing 1 , with the 
conventional example explained by the 
Prior art, fundamentally, since a 
substrate 1, an anode plate 2, the organic 
thin film layer 3, the electron hole 
transporting bed 4, a luminous layer 5, 
and cathode 6 are the same, they attach 
the same sign, and they omit explanation. 
Moreover, 9 is the protection section and 
is the laminated- structure object of an 
organic material 7 and the silicon 
nitriding oxide (SiON) 8. 
[0039] As shown in drawing 1 , the 
organic electroluminescent element of 
components other than the protection 
section, the forming method, etc. in the 
form of this operation is almost the same 
as that of the conventional element. 
[0040] . That the organic 

electroluminescent element in the form of 
this operation differs from the 
conventional example is the point that 
the protection section prepared in the 
cathode upper part serves as an organic 
material and a laminated -structure 
object of a silicon nitriding oxide (SiON). 
It becomes possible to thick -film -ize the 
protection section, without this 
destroying organic electroluminescent 
element with stress etc., and the reliable 



organic electroluminescent element 
which suppressed growth of a dark spot 
can be obtained. 

[0041] In addition, in the form of this 
operation, although the case of the 
two layer structure where an organic thin 
film layer consists of an electron hole 
transporting bed and a luminous layer 
was explained, especially about the 
structure, it is not limited to this as 
mentioned above. 

[0042] Although only the case of the 
two-layer structure which consists of an 
organic material and a silicon nitriding 
oxide (SiON) about the composition of the 
protection section similarly was 
explained If it is not limited to this 
especially about the composition and can 
be compatible in thick-film izing and low 
moisture permeability, an organic 
material / silicon nitriding oxide (SiON) / 
organic material, Composition, such as a 
three-tiered structure of a silicon 
nitriding oxide (SiON) / organic material / 
silicon nitriding oxide (SiON), turn, etc. 
may be what things. 

[0043] Moreover, in low stress, as long as 
thick-film-izing is possible for polymeric 
materials, such as a component of organic 
electroluminescent element mentioned 
above as an organic material used for this 
protection section, and the poly PARAKI 
silylene, a poly chloro PARAKI silylene, a 
polyimide, etc., they may be what things. 
[0044] (Form 2 of operation) The organic 
electroluminescent element in the form of 
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1 operation of this invention is described. 
[0045] Drawing 2 is the important section 
cross section of the organic 
electroluminescent element in the form of 
1 operation of this invention. 
[0046] In drawing 2 , since a substrate 1, 
an anode plate 2, the organic thin film 
layer 3, the electron hole transporting 
bed 4, a luminous layer 5, and cathode 6 
are the same as that of the conventional 
example, the same sign is attached and 
explanation is omitted. Moreover, like the 
form 1 of operation, 9 is the protection 
section and consists of a 
laminated-structure object of an organic 
material 7 and the silicon nitriding oxide 
(SiON) 8. 

[0047] As shown in drawing 2 , it also sets 
in the form of this operation and the 
organic electroluminescent element of 
components other than the protection 
section, the forming method, etc. is the 
same as that of the conventional element. 
[0048] It is the point which area is large 
and the protection section which it 
prepared in the cathode upper part that 
the organic electroluminescent element 
in the form of this operation differs from 
the conventional example has covered to 
an element edge rather than the 
protection section formation material of 
others [ oxide / silicon nitriding / (SiON) / 
of a parenthesis ] by being an organic 
material and the laminated-structure 
object of a silicon nitriding oxide (SiON). 
This is enabled to suppress not only the 



moisture penetration from the element 
upper part but the penetration from an 
edge, and the reliable organic 
electroluminescent element which 
suppressed not only growth of a dark spbt 
but growth of a luminescence side edge 
the field non-emitting light can be 
obtained. 

[0049] In addition, in the form of this 
operation, although the case of the 
two-layer structure where an organic thin 
film layer consists of an electron hole 
transporting bed and a luminous layer 
was explained, especially about the 
structure, it is not limited to this as 
mentioned above. 

[0050] Although only the case of the 
two-layer structure which consists of an 
organic material and a silicon nitriding 
oxide (SiON) about the composition of the 
protection section similarly was 
explained If it is not limited to this 
especially about the composition and can 
be compatible in thick-film -izing and low 
moisture permeability, an organic 
material / silicon nitriding oxide (SiON) / 
organic material, Composition, such as a 
three*tiered structure of a silicon 
nitriding oxide (SiON) / organic material / 
silicon nitriding oxide (SiON), turn, etc. 
may be what things. 
[0051] 

[Example] (Example l) the ITO film top 
after forming the ITO film of 160nm of 
thickness on a glass substrate by the 
sputtering method - resist material 
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(Tokyo adaptation shrine make, OFPR- 
800) the spin coat method - applying ■- 
a resist film with a thickness of 10 
micrometers " forming - a mask - 
negatives were exposed and developed 
and patterning of the resist film was 
carried out to the predetermined 
configuration Next, this glass substrate 
was immersed into 50% of hydrochloric 
acid at 60 degrees C, after **********i n g 
the ITO film of a portion with which the 
resist film is not formed, the resist film 
was also removed and the glass substrate 
with which the anode plate which 
consists of an ITO film of a 
predetermined pattern was formed was 
obtained. 

[0052] Next, ultrasonic cleaning for [ it 
twists this glass substrate in a detergent 
(fruity chemistry company make, semi 
coculine) ] 5 minutes, Ultrasonic cleaning 
for [ it is based on pure water ] 10 
minutes, ultrasonic cleaning for [ it is 
based on the solution which mixed 
hydrogen peroxide solution 1 and water 5 
to aqueous ammonia 1 (volume ratio) ] 5 
minutes, After carrying out washing 
processing at the order of ultrasonic 
cleaning for [ it is based on 70-degree C 
pure water ] 5 minutes, the moisture 
which adhered to the glass substrate in 
the nitrogen blower was removed, and it 
heated and dried at 250 more degrees C. 
[0053] Next, TPD was formed in the front 
face by the side of the anode plate of a 
glass substrate by about 50nm thickness 



as an electron hole transporting bed 
within the resistance heating vacuum 
evaporationo equipment decompressed to 
the degree of vacuum of 2x10 to 6 or less 
Torrs. 

[0054] Next, Alq3 was similarly formed 
by about 60nm thickness as a luminous 
layer on the electron hole transporting 
bed within resistance heating vacuum 
evaporationo equipment. In addition, 
both the evaporation rates of TPD and 
Alq3 were 0.2 nm/s. 

[0055] Next, cathode was similarly 
formed by 150nm thickness within 
resistance heating vacuum evaporationo 
equipment by making into the source of 
vacuum evaporationo the aluminum-Li 
alloy which contains 15at(s)% Li on a 
luminous layer. 

[0056] In the upper part of this organic 
electroluminescent element, the 
photoresist epoxy resin (three bond 
company make, 30Y-296G) was applied to 
arbitrary thickness with the spin coat 
method or screen printing, and the resin 
was hardened in the high-pressure 
mercury lamp after that. The element 
which furthermore carried out 
0.5-micrometer laminating of the silicon 
nitriding oxide (SiON) to the upper part 
by the efficient consumer response 
plasma sputtering method was formed. 
[0057] In addition, membrane formation 
conditions are microwave power 
(microwave power) =300W, RF power 
=100W, quantity-of-gas-flow (Ar) 



• 12- 



JP2002-25765A 



=16sccm, and Flow so that membranous 
internal stress may become small. Rate 
Ratio It was referred to as 02/(N2+02) 
=0.05. 

[0058] Thus, about the obtained element, 
the result which investigated the relation 
between protection section composition 
and its thickness, and luminescence 
stability and the number of dark spots 
which grows is shown in (Table l). 
[0059] 
[Table 1] 



completely. 

[0063] After forming organic 
electroluminescent element like an 
example 1, (Example 2) (l) It protects 
with an epoxy resin (9.5 micrometers) + 
silicon nitriding oxide (SiON) (0.5 
micrometers). The area of an epoxy resin 
compares with a silicon nitriding oxide 
(SiON). A large thing, (2) It protects with 
an epoxy resin (9.5 micrometers) + silicon 
nitriding oxide (SiON) (0.5 micrometers). 
The area of a silicon nitriding oxide 
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0.5 



0.5 



0.5. 
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[0060] By thickening thickness of the 
protection section with the element which 
protected with the epoxy resin + silicon 
nitriding oxide (SiON), the number of 
dark spots which grows decreased and 
the effect was especially remarkable in 5 
micrometers or more so that clearly from 
the result of (Table l). 
[0061] Moreover, although luminescence 
stability was also examined, even if it 
thickened resin thickness, there was no 
bad influence to the element sections, 
such as a short circuit and exfoliation, 
and light was able to be emitted for it 
stable. 

[0062] Furthermore, in what set 
thickness of the protection section to 10 
micrometers or more, it became possible 
to suppress growth of a dark spot nearly 



completely covered with the silicon 
nitriding oxide (SiON) were produced. 
[0064] The above element was saved 
under the environment of 
60 degree-C90%RH, and it investigated 
about the relation between the 
composition of the protection section, a 
configuration, and growth of a dark spot, 
and a luminescence side edge the field 
non-emitting light. A result is shown in 
(Table 2). 
[0065] 
[Table 2] 
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[0066] In which element, irrespective of 
the size of SiON, the moisture 
penetration from the element upper part 
is suppressed nearly completely, and 
growth of a dark spot was not seen 1000 
hours after so that clearly from the result 
of (Table 2). 

[0067] On the other hand, about growth 
of the field by the moisture penetration 
from a luminescence side edge 
non emitting light, with the element with 
which the area of SiON is small and the 
element edge is not covered by SiON even 
if it is epoxy resin +SiON, moisture 
advanced gradually and growth of the 
field non-emitting light was checked. 
[0068] On the other hand, even if it was 
the same epoxy resin +SiON, the area of 
SiON is larger than an epoxy resin, in 
preservation prolonged with the element 
completely covered by SiON, penetration 
of moisture does not have an element 
edge, and growth of the field 
non emitting light was not seen, either. 
[0069] 

[Effect of the Invention] As mentioned 
above, according to this invention, it can 
form in the upper part of organic 
electroluminescent element to the 
thickness which can suppress growth of a 
dark spot completely, and it becomes 
possible to offer reliable organic 
electroluminescent element and its 
manufacture method by preparing the 
protection section [ it is precise and ] 
which can prevent penetration of the 



moisture from the outside, oxygen, etc. 
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[Brief Description of the Drawings] 
[Drawing ll The important section cross 
section of the organic electroluminescent 
element in the gestalt of 1 operation of 
this invention 

[Drawing 2] The important section cross 
section of the organic electroluminescent 
element in the gestalt of 1 operation of 
this invention 

[Drawing 3] The important section cross 
section of the conventional organic 
electroluminescent element 
[Description of Notations] 

1 Substrate 

2 Anode Plate 

3 Organic Thin Film Layer 

4 Electron Hole Transporting Bed 

5 Luminous Layer 

6 Cathode 

7 Organic Material 

8 Silicon Nitriding Oxide (SiON) 

9 Protection Section 



